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e face a rising epidemic of global environmental problems:
ngobal warming, diminishing biodiversity, growing shortages
in freshwater supplies, long range transport of air pollutants and
accumulation of persistent organic compounds in food webs, to
mention just a few. To combat these problems and to find ways to
prevent others from occurring, we need an environmentally-
informed citizenry. The purpose of this book is to provide an inter-
esting, accessible introduction to environmental science for
students from a variety of backgrounds. Combining a broad, inter-
disciplinary approach that includes both natural sciences and
human dimensions of environmental issues, this book integrates
information from many different areas in a way that is accessible
and useful to students from any field of study.

AUDIENCE

This book is intended for use in a one- or two-semester course in
environmental science, human ecology, or environmental studies at
the college or advanced placement high school level. Because most
students who will use this book are freshmen or sophomore non-
science majors, we have tried to make the text readable and acces-
sible without technical jargon or a presumption of prior science
background. At the same time, enough data and depth are presented
to make this book suitable for many upper-division classes and a
valuable resource for students who will keep it in their personal
libraries after their formal studies are completed.

SUSTAINABILITY

An overarching theme in this book is sustainability: can we find
ways to meet our present needs without compromising the ability
of future generations to meet their own needs. Can we live on
renewable energy sources and the surplus produced by biogeo-
chemical cycles without damaging the productive capacity of our
environment? The concepts of inherent values, ethical rights, stew-
ardship, and equity between generations and between people liv-
ing under different conditions now all play important roles in our
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consideration of how natural resources should be managed. Con-
sequently, ethics, philosophy and environmental worldviews are
among the first topics we discuss in this book.

“This text is excellent as it provides a balanced view of
renewable energy sources, taking into account both the
advantages and disadvantages of the available technologies.’

Lawrence Roberge
Goodwin College

’

CRITICAL THINKING

Critical thinking is another central theme in this book. Environmen-
tal science is a complex field, one in which a large number of spe-
cial interests, contradictory data, and conflicting interpretations battle
for our attention. How can we decide what to believe when appar-
ently equally eminent experts hold diametrically opposed opinions
on controversial topics? Perhaps the most valuable skill any student
can gain from the study of environmental science is the ability to
think purposively, analytically, and clearly about evidence. To under-
stand the complexity and conflicting interpretations of environmen-
tal problems, students need a number of skills. They need to be able
to identify and evaluate biases, recognize and assess assumptions,
and understand conceptual frameworks. They must also learn to
acknowledge and clarify uncertainties, equivocations, and contradic-
tions in arguments. Reaching satisfactory conclusions about envi-
ronmental dilemmas isn’t just a matter of logic and rationality; we
also need open-mindedness, skepticism, independence, and an abil-
ity to empathize with others. We discuss these skills in the introduc-
tory chapter of this book and then model their application in boxed
readings, case studies, and questions at the ends of each chapter.

i = R :
Objectivity, readability, and visual presentations all combine
to make this text stand out from all of the others out there. The
authors’ thoroughness and objective treatment of the topics are
genuine strengths of this textbook.”

Ned Knight
Linfield College



BALANCED VIEW

In every edition of this textbook, we have tried to pull together and
summarize the most important current environmental information,
and to explain the context and significance of scientific evidence.
There’s a temptation, in discussing environmental conditions to
focus on extremes. While acknowledging problems, we also are
careful to describe good news, progress towards sustainability, and
the many ways individuals can make positive contributions toward
environmental protection. Because science is always conditional,
and there can be many ways to interpret data, we also present a
balanced view that recognizes uncertainties and conflicting inter-
pretations. At the same time, we stress that scientific consensus
does emerge on major issues. We feel it is essential that students
understand the need for differing interpretations of evidence and
also recognize the value of general agreement among scholars.

i i i i i e e

“The voice of the Cunningham text is more optimistic than the
book we are currently using.”

Susan Brydon Golz
Rockland Community College

We hope you will find this book a valuable source of infor-
mation about our global environment, as well as an inspiration for
solutions to the dilemmas we face. Everyone has a role to play in
this endeavor. Whether as students, educators, researchers,
activists, or consumers, each of us can find ways to contribute in
solving our common problems.

GLOBAL CONCERN

We live in an increasingly interconnected world. An awareness of
international events, population trends, health conditions, and envi-
ronmental quality are essential for educated citizens. The coal burned
in China, the nuclear waste dumped in the ocean by Russia, or the
pesticides used on farms in Central America affects all of us. This
text has set the standard in the market for incorporating a worldview
of environmental issues into each chapter with discussions in the
text, photos, examples used, boxed readings, and data.

“Seldom have I seen such a good, succinct explanation of
historical trends in world temperature means and why
Milankovitch cycles occur.”
David A. Francko
Miami University (Ohio)

UNIQUE “HOW TO STUDY"” CHAPTER

Our first chapter provides information that most students need but
that is rarely discussed in introductory texts: how to study, how to
prepare for tests, critical thinking, concept maps, and why envi-
ronmental science is exciting and important. These topics are pre-
sented in the beginning of the book so students can begin to use

them immediately. This is the kind of information that most of us
cover in the first lecture of a class. No other textbook goes into the
depth on the fundamentals of critical thinking theory and applica-
tion found here.

with a circumscribed background in science, and this section

answers many questions that are foremost in their minds. |
believe that this chapter does a wonderful job of opening the
idea of active self-learners to them and importantly describes
the techniques needed to make this transition.”

Glenn Wehner
Truman State University

NEW TO THIS EDITION

The eighth edition has undergone a major revision and reorgani-
zation reflecting both the wealth of new information available and
valuable suggestions for improvement by a large number of
reviewers who have been kind enough to read the text carefully
and give us their detailed comments. Among these changes are:

¢ Updated art program with 129 new photographs and over
100 new or revised pieces of line art, including 50 new,
realistic, 3D drawings.

S

“The photographs are good and generally have short and
to-the-point captions. There are a number of very good
illustrations of which I have not seen this type of before
in any other text.”

Patricia Smith
Valencia Community College

» New Key Concepts boxes to help students keep track of
major points.

« New Exploring Science boxes to emphasize important
scientific questions and help students understand how
science works.

» New large fold-out piece featuring full-color physiographic
and political world maps.

¢ New bulleted list format for Chapter Summaries so that
students will recognize major issues more clearly.

» Updated graphs and tables with new data or better
presentations.

» Revised Chapter Objectives and Questions for Review and
Discussion to reflect new and revised material. To help
students study effectively, all these elements follow the
chapter organization more closely than before.

* New brief list of Selected Readings in each chapter to
suggest some especially valuable sources for further study.
We also have a much more extensive reading list on the
Online Learning Center with roughly 100 citations from
recent literature per chapter.
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* Moved chapters 8 (Ecological Economics) and 10
(Environmental Policy and Law) at the suggestion of
several reviewers, from the middle to the end of the book.
These chapters can now serve as a capstone for previous
discussions.

Visit www.mhhe.com/environmentalscience and click on this text’s
title to access a detailed list of changes for each chapter.

LEARNING AIDS

This text is designed to be useful as a self-education tool for stu-
dents. To facilitate studying and encourage higher-level thinking,
each chapter begins with a set of Objectives based on major con-
cepts that students should master. The Learning Online section
lists important chapter topics for which there are hyperlinks avail-
able on the accompanying website.
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“Ethical Considerations™ attached, also give students real-life
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planned to build upon chapter content and encourage students to
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PARTONE

s for Undersianding Gur gy
¢ Qs Enviranment

A short Opening Story, taken from recent news events, sets the
subject in context and illuminates the importance of the material to
be discussed. Key Terms, indicated by boldface type, are defined
in the context where they are first used, and are also defined in the
Glossary for quick reference.



The “What Can You Do?” listings help students to learn that
small, individual steps can make a real difference in affecting our
environment.

Lowering Our Forest Impacts

Americans throw away 30 miion trees’ warth of newspaper every
year. Your habits and purchases affect the health of world forests.
Here are some ways you can make a difference.

* Reuseand e sicla Save office

Consumer preferences play a role in forest protection (see this
chapter’s opening story). In 2003, Home Depot adopied 4 policy
of buying wood products only from suppliers commitied o env
ronmentally friendly logging and lumber practices. The retailer
sells about $5 billion of wood products eacl “The number of
vendors providing Home Depot with products centified by the FSC
grew from 5 in 1999 t0 40 in 2000. In addition. Home Depot says
that nearly all of the cedar it now buys comes from second- ar
hird forests. rather than old-growth, 1t also has cut pur-

paper and use the back for scratch paper. Buy recycled paper.

* Uss e-mai. Store information in digital form, and only print mes-
sages you really need 1o keep.

* I you buid, conserve wood, Use wafer board, partide board, lam-

inated beams or other composites rather than plywood and tim-

bers made from oid-growth trees.

Buy products made from *good wood” of other certified sustain-

ably-harvested wood.

* Don'tpa foo that f from cat-
the grazing on deforested ranforest fand. Don't buy coffea.
bananas, pneapples or other cash crops if thelk production con-
tribistes to forest destruction.

* Do buy Brazil nuts, cashews, mushrooms, rattan fumiture, and
ther non-timber forest products harvested sustainably by local
people from intact forests. Remember that tropical rainforest is
ot the only biome under attack. Contact the Taiga Rescue Net
work fww.sll i TRN/Taiga News) for information about boreal
forests.

* Stay informed about resource and fand-use poficies, and et your
elected reprasentatives know what you think.

Opponents of forest thinning alo worry that it is another dis-

guise for below-cost timber sales. A recent Forest Service study

found that the cost of thinning the £.6 million acres of forest in the
Klamath Mountains of southeastern Oregon would be 52.7 billion,
more than $1.685 per acre. and more than the entire fire-fighting
budget for 2004,

Sustainable Forestry and Non-Timber
Forest Products

Creative solutions to forest management problems are available. n
both temperaie and tropical regions, scores of certification programs
are being developed 1o identify sustainably produced wood products
izgtion that is currently active in ) countries is the Forest
Stewardship Council (FSC). The FSC works to set standards for cer
ufication. SmatWood. & program of the Rainforest Alliance. is the
most extensive certiication program. This organization works with

bath tropical and temperate forest priducts companics. One of the
promising movements in North American forestry is the development
of cooperatives and networks among private landowners. In the
United States alone. there are more than 9 million owners of small

(less than 100 acres) forest fands. Groups such as the Community
Forestry Resource Center are sharing information and resources 10
assist in sustainable managerment of small working forests like these.

254 PART THREE  Uriderstanding and Managing L

chases of Indonesian luan wood by 70 percent, because much of it
is illegally logged. Staples, an office supply retailer with more than
1,000 stores. announced that it would increase the average amount
of recycled content in its paper products from less than 10 percent
to more than 30 percent

Logging is nol the only way o make a living in a forest

Increasingly. non-timber forest products are seon as an alternative
1o timber procuction. In the United States alone, a $3 billion nat

wral plants industry depends on healthy forests. Non-timber forest
products have been around For centuries; latex (rubber), chicle
(gum), nuts, and many other products have long been gathered sus-
tainably from tropical forests (lig. 12.20). Medicinal plants, fruits.

U O Non-imber forest products. such as natural
rubber. can provide an income without destroying forests

New Three-Dimensional Art has transformed this eighth edition
and raised it to a new standard, providing students with images that
are more realistic and identifiable. For example, life-like images
of wolves, hares, Inuit people, and other organisms involved in the
artic food web allow the students to more accurately visualize the
connections between these various components.

“These are great illustrations, much improved over
the common diagrammatic-flow representations
used in most texts.”
David 1. Johnson
Michigan State University
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At the end of each chapter, a bulleted Summary and a set of
Questions for Review provide an opportunity for students to test
their understanding of the material just covered, while Questions
for Critical Thinking are designed to stimulate creative, analyti-
cal thinking and to serve as a springboard for class discussions.
‘Web Exercises make use of current data on the Internet and ask
students to perform activities such as graphing data, comparing
maps, and using live GIS sources to learn about environmental
issues and information sources.

USEFUL SUPPLEMENTS

+ Digital Content Manager (DCM) CD-ROM. This
multimedia collection of visual resources allows instructors
to utilize artwork from the text in multiple formats to create
customized classroom presentations, visually based tests
and/or quizzes, dynamic course website content, or attractive
printed support materials (see fold-out piece for more
information).

* Instructor’s Testing and Resource CD-ROM. This cross-
platform CD-ROM provides a computerized test bank
utilizing Brownstone Diploma@ testing software to quickly
create customized exams. The user-friendly program allows
instructors to search for questions by topic, format, or
difficulty level; edit existing questions or add new ones; and
scramble questions and answer keys for multiple versions of
the same test.

e Transparencies. A set of 100 transparencies is available to
users of the text. These acetates include key figures from the
text, including new art from this edition.

* Online Learning Center
(www.mhhe.com/ environmentalscience/).
This comprehensive website offers numerous resources
for both students and instructors.
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Tip of the Week
Tastructor Skt | Save electricity, take the stairs

Have you ever stood in front of an elevator for what seemed |+ |
like g for itto armive? Ifyou phy: v
able 1o climb stairs, why stand and wait? Get a litle exercise |

Questions For Critical Thinking

1. One reviewer said that this chapter is the most biased in this
book. Do you agree? How much moral outrage is appropriate
in an issue such as this? Does emotion interfere with rational
analysis or cffective communication? W he proper bal-
ance between emotion and objectivity in a subject such as this?

Many ecologists would like 10 move away from protecting
individual endangered species 10 concentrate on protecting
whole communities or ecosystems. Others fear that the public
will only respond o and support glamorous “flagship” specics
such as gorillas, tigers, or oters. If you were designing con-
servation strategy. where would you put your emphiasis?

the place of a fishing indusiry worker. If you
h many species they will quickly become eco-
et if not completely exterminated. O the other
hand, there are few jobs in your viflage and welfare will barely
keep you alive. What would you do?

N

Only a few hundred grizzly bears remain in the contiguous
United States. but populations are healthy in Canada and
Alaska. Should we spend millions of dolars for grizzly recov-
ery and management programs in Yellowstone National Park
and adjacent wilderness arcas?

How could people have believed a century ago that nature is
s vast and fertile that human actions could never have a last-
ing impact on wildlife populations? Are there similar cxamples
of denial or misjudgment occurring now?

Suppose you're having dinner with a friend who orders sword-
fish. Whin would you say? What are the ethical and biologi
cal arguments for or against cating endangered species?

In the past. mass extinction has allowed for new growth.
including the evolution of our own species. Should we assume
that another mass extinction would be a bad thing? Could it
passibly be beneficial to us? To the world?

=

Some captive breeding programs in 2008 are so successful that
they often produce surplus animals that cannot be released into

surplus animals raise storms of protests from animal lovers,
What would you do if you were in charge of the 7007

9. Debate with a friend or classmate the ethics of keeping ani
mals captive in a zo0. After exploring the suhject from one
side. debate the issuc from the oppesite perspective. What do
you learn from this exercise”

Key Terms

biodiversity (00 habitat conservation plans
biodiversity hot spots (00 (HCP) 000
endangered species 000 HIPPO 000

existence value (00 invasive species 000
extinction 000 overharvesting (X0

gap analysis 000 threatened species (00

vulnerable species 000
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